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Life’s Long Calendar

 

This chapter deals with changes in living things that have occurred during 
Earth’s history. These changes occurred over hundreds of thousands, 
millions, and even billions of years. Such huge time spans are difficult to 
imagine. The Chapter Project will help you understand these time spans by 
converting millions and billions of years to smaller, more familiar units.

Your group will construct two models of Earth’s history—two timelines 
drawn to scale. One timeline will show the history of life from 5 billion years 
ago to the present. The other timeline will show 600 million years ago to the 
present. The second timeline is a magnified view of a small section of the first 
timeline. First, your group will decide what kind of timelines to make. Next, 
you will calculate the scale for each model and use these scales to construct 
the two timelines. Then you will mark each line to show important events in 
the evolution of life on Earth. At the end of the chapter, your group will 
present and explain your timelines to the class.

 

Project Rules

■

 

With your group, decide what kind of scale models to make. You could 
represent billions and millions of years with units of length, such as 
meters, or units of time, such as months in a year. List the events you plan 
to include on the timelines. You must include the major events that are 
shown in your textbook. Include at least three other events, too. Submit 
your plans and list to your teacher for approval.

■

 

Make both lines the same size. Calculate the scale for each timeline. 
Because the second timeline is a magnified part of the first timeline, the 
two timelines’ scales will be different. The Hints section of this Overview 
will help you calculate the scales. Also, Chapter Project Worksheet 1 will 
let you practice this step by making a timeline for your own life history.

■

 

Construct the first timeline to scale. Mark it at equal intervals to show 
billions of years. Show this timeline to your teacher, and then make any 
necessary corrections.

■

 

Construct the second timeline. Mark it to show millions of years.

■

 

Add events to the timelines. Events that happened more than 600 million 
years ago should go on the first timeline. Events that happened during 
the past 600 million years should go on the second timeline. Use each 
timeline’s scale to determine where to mark the events. Identify each 
event with a written label. You may also add drawings you have made of 
organisms.

■

 

Present your timelines to the class. Explain why you chose the kind of 
model and the scales you used. Point out any events that are not on the 
timeline in your textbook. Be prepared to answer questions about your 
timelines.
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Suggested Materials

■

 

Your group may want to use calculators to determine the scales of your 
models and where to place each event on the timelines.

■

 

Models that use units of length:

 

 You will need a meter stick and a metric 
tape measure. To make the timelines, you can use a long strip of adding 
machine tape, shelf paper, wide ribbon, or other material. If your group is 
making outdoor timelines, you can use craft sticks or index cards to mark 
events on the lines.

■

 

Models that use units of time:

 

 If you plan to use hours in a day or 
minutes in an hour to represent billions and millions of years, you’ll need 
to make a clock dial from posterboard or cardboard. If you plan to use 
months in a year or some other unit of time that can be shown in a long 
line, you can use the same materials as models that use units of length.

 

Hints for Calculating the Models’ Scales

■

 

Models that use units of length

 

 Suppose both timelines will be 10 meters long.

 

First timeline:

 

 5 billion years = 10 meters
Divide 5,000,000,000 years by 10 meters. The result is 0.5 billion years for 
each meter.

 

Scale:

 

 1 meter = 0.5 billion years, or 500 million years

 

Second timeline:

 

 600 million years = 10 meters
Divide 600,000,000 years by 10 meters. The result is 60 million years for 
each meter.

 

Scale:

 

 1 meter = 60 million years

■

 

Models that use units of time

 

 Suppose both timelines will show a 
12-month year.

 

First timeline:

 

 5 billion years = 12 months
Divide 5,000,000,000 years by 12 months. The result is 417 million years 
for each month.

 

Scale:

 

 1 month = 417 million years

 

Second timeline:

 

 600 million years = 12 months
Divide 600,000,000 years by 12 months. The result is 50 million years for 
each month.

 

Scale:

 

 1 month = 50 million years

 

Project Timeline

 

Tasks Date Due

 

1.

 

 Submit your plans and event list to your teacher. _____________________________

 

2.

 

 Finish constructing the first timeline. _____________________________

 

3.

 

 Finish constructing the second timeline. _____________________________

 

4.

 

 Finish marking events on both timelines. _____________________________

 

5.

 

 Present your models to the class. _____________________________
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Modeling Your Life History

 

This activity will give you practice in making a timeline to scale. Here, you 
will model your own life history.

 

Materials

 

paper strip about 110 cm long
meter stick or metric tape measure
calculator

 

Procedure

 

1.

 

On the paper strip, draw a line 100 centimeters long. Label the left end of 
the line 

 

Birth.

 

 Label the right end 

 

Today.

 

2.

 

How old are you? (To make your calculations easier, round off your age 
to the nearest half year.) ________________________ years

 

3.

 

Calculate how many centimeters on the model will equal 1 year of your 
life. Fill in the spaces below.
100 cm = ________________________ years (your answer in Step 2)
Divide 100 cm by the number of years. Round off your answer to the 
nearest whole centimeter.

 

Scale:

 

________________________ cm = 1 year

 

Example:

 

 100 cm = 14 years
100 cm 

 

÷

 

 14 years = 7.14 cm/yr, or 7 cm for each year

 

Scale:

 

 7 cm = 1 year

 

4.

 

Starting at the 

 

Birth

 

 end of the line, measure the number of centimeters to 
represent 1 year. Mark that place on the line and label it 

 

Year 1.

 

5.

 

Measure, mark, and label the rest of the years in your age. Your last mark 
should be very close to the 

 

Today

 

 end of the line.

 

6.

 

Now mark and label the line to show important events in your life. Use 
the model’s scale to position each event correctly. For example, if you 
walked on your own for the first time when you were about 1 1/2 years 
old, multiply 1.5 by the number of centimeters that represent 1 year. 
Measure that distance from the 

 

Birth

 

 end of the line, and mark that event.
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The History of Life on Earth

 

Your group’s timelines should include many of the events shown on the 
timeline in your textbook. Here are some other important events in Earth’s 
history. Include at least three of these events. You may also research other 
events to add to your timelines. (1,000 million = 1 billion.)

 

Date (millions of years ago) Event

 

3,800 First cells

3,000 DNA replication

3,000 First release of oxygen

2,000 Oxygen abundant in the atmosphere

1,400 First eukaryotic cells (cells with a nucleus)

1,000 First sexual reproduction

540 First organisms with shells

505 Trilobites common

500–425 First crustaceans

425–410 First wingless insects and millipedes

410–350 Ancient sharks abundant

245 Trilobites become extinct

240 First egg-laying mammals

140 First marsupials

135 Toothed birds become extinct

35 First monkey-like primates

22 First true monkeys and apes

6 Development of grasslands; grazing animals and 
large carnivores abundant

1.9 Ice ages cause extinction of many plants and 
large animals
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In evaluating how
 w

ell you com
plete the C

hapter Project, your teacher w
ill jud

ge 
your w

ork in three categories. In each, a score of 4 is the best rating.

4
3

2
1

C
onstructing the Tim

elines

D
em

onstrates creativity in 
choosing a w

orkable form
at 

for the tim
elines. C

orrectly 
calculates the scale of each 
m

od
el, and

 constructs tw
o 

tim
elines to d

ifferent scales. 
Precisely m

arks and
 labels 

m
any events includ

ed
 on 

the textbook’s tim
eline plus 

three or m
ore ad

d
itional 

events.

C
hooses a w

orkable form
at 

for the tim
elines. C

onstructs 
tw

o tim
elines to d

ifferent 
scales, but the scale for one 
or both m

od
els has a few

 
m

inor errors. M
arks m

any 
events includ

ed
 on the 

textbook’s tim
eline plus at 

least tw
o ad

d
itional events 

w
ith fair accuracy.

C
hooses a w

orkable form
at 

for the tim
elines, and

 
constructs tw

o tim
elines to 

d
ifferent scales. Incorrectly 

calculates the scale of one 
m

od
el. M

arks m
any events 

includ
ed

 on the textbook’s 
tim

eline but no ad
d

itional 
events; som

e events are not 
accurately m

arked
.

C
hooses an unw

ield
y 

form
at for the tim

elines. 
Incorrectly calculates the 
scales of both m

od
els and

/
or d

oes not construct each 
tim

eline to scale. O
m

its 
m

ost events includ
ed

 on the 
textbook’s tim

eline and
 

d
oes not includ

e any 
ad

d
itional events; m

ost 
events are not accurately 
m

arked
.

P
resenting the Tim

elines

Presentation is w
ell-

organized
, is com

plete, and
 

d
em

onstrates in-d
epth 

und
erstand

ing of the 
proced

ures involved
 in 

constructing tim
elines to 

scale and
 of the relationship 

betw
een the tw

o m
od

els.

Presentation is fairly w
ell-

organized
 and

 
d

em
onstrates good

 
und

erstand
ing of the 

proced
ures involved

 in 
constructing tim

elines to 
scale and

 of the relationship 
betw

een the tw
o m

od
els.

Presentation is som
ew

hat 
d

isorganized
 and

 
d

em
onstrates only a partial 

und
erstand

ing of the 
proced

ures involved
 in 

constructing tim
elines to 

scale and
 of the relationship 

betw
een the tw

o m
od

els.

Presentation is d
isorganized

 
and

 d
em

onstrates little 
und

erstand
ing of the 

proced
ures involved

 in 
constructing tim

elines to 
scale and

 of the relationship 
betw

een the tw
o m

od
els.

W
orking C

ooperatively

Takes a lead
 in planning, 

constructing, and
 

presenting both m
od

els.

A
ctively participates in 

planning and
 presenting 

both m
od

els and
 in 

constructing one or both 
m

od
els.

Participates at others’ 
d

irection in m
ost aspects of 

planning and
 presenting 

both m
od

els and
 in 

constructing one m
od

el.

Participates m
inim

ally in 
planning, constructing, and

 
presenting the m

od
els.
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